As the diploid progenitor of common wheat, Aegilops tauschii Cosson (DD, 2n = 2x = 14) is regarded to be a potential genetic resource for improving common wheat, which is naturally distributed in central Eurasia, spreading from northern Syria and Turkey to western China. In this work, the chloroplast genomes of seventeen Ae. tauschii accessions showed 135 551~ 136 009 bp in length and contained the typical quadripartite structure of angiosperms. Meanwhile, a total of 127 functional genes, including 78 protein-coding genes, 4 rRNAs, 26 tRNAs, and 19 duplicated genes were identified. Overall genomic structure including gene number, gene order were well conserved with identical IR/SC boundary regions, but few variations predominantly were detected in non-coding regions (intergenic spacer regions). IR expansion and contraction with identical structure among 17 Aegilops tauschii accessions were not influence chloroplast genomes in length. Four cpDNA markers including rpl32-trnL-UAG, ccsA-ndhD, rbcL-psaI and rps18-rpl20 showed high nucleotide polymorphisms，which may be used to study on inter-and intra-specific genetic structure and diversity of Ae. tauschii. The ndhF gene in AY46 accession appeared the highest ω value, which might be involved in the adaptation to high altitude ecological environment during the evolution of AY46 accession. The phylogenetic relationships constructed by the complete genome sequences strongly support that Ae. tauschii in the Yellow River region might be directly originated from Central Asia rather than Xinjiang. The specific spreading route of Ae. tauschii revealed in this work, reflects the frequent cultural exchange through the silk road from one point of view. We confirmed that Ae. tauschii derived from monophyletic speciation rather than hybrid speciation at the chloroplast genome level.
Introduction
58 Aegilops tauschii Cosson (DD, 2n = 2x = 14) is the donor of common wheat D genome contained abundant 59 genetic variation, especially strong tillering ability and high plant tolerance including disease resistance, 60 drought resistance and abiotic stress resistance (Singh et al., 2012) . Naturally, it is widely distributed in central 61 Eurasia, spreading from northern Syria and Turkey to western China (Yili area of Xinjiang). In addition, as a 62 kind of farmland weed accompanying common wheat, Ae. tauschii is also found in the middle reaches of the 63 Yellow River (including Henan and Shannxi provinces, China) (Wei et al., 2008) . In genetic studies, Ae. 64 tauschii is preferable to be further divided into into two sublineages based on nuclear genome sequences, 65 recognized as L1 and L2, broadly affiliating with Ae. tauschii ssp. strangulata and Ae. tauschii ssp. tauschii, 66 respectively (Mizuno et al., 2010; Dvorak et al., 1998) . Previous studies have shown that L2 lineage is 67 involved in the origin of common wheat, which is limited in a narrow area within the whole species 68 distribution Dvorak et al., 2012) . Relatively, L1 lineage could adapt to more diversified 69 ecologoical enviorment conditions (Dudnikov, 2012) . It is proposed that the genetic differentiation types of Ae.
70 tauschii (mainly L1 lineage) are more enrich than that of the common wheat D genome with the long genetic 71 distance between L1 and L2 (Lubbers et al., 1991; Wang et al., 2013; Dvorak et al., 2012) . Thus, as many wild 72 crop progenitors, Ae. tauschii is considered to be a valuable gene germplasm for genetic improvement research 73 of common wheat (Kilian et al., 2011) .
74
Iran is widely regarded as the center of the origin and genetic diversity for Ae. (Table 2 ). Among the 106 unique genes, in which 56 164 fragments are related to self-replication and 46 genes are associated with photosynthesis. In addition, the 165 functions of 4 other genes are also annotated: maturase (matK), envelope membrane protein (cemA), C-type 166 cytochrome synthesis (ccsA) as well as protease (clpP) ( Table S1 ).
167
The representative genomes of three Ae. tauschii accessions were relatively conservative, and any 168 translocations or inversions compared to any of the genomes were not identified. IR regions hand lower 169 sequence variation than that in the LSC and SSC regions ( Figure S1 ). Further, the exact IR/SSC and IR/LSC 170 boundary location and their neighbor genes among the 17 Ae. tauschii chloroplast genomes were strictly 171 identical in length (21 548 bp) and border structure ( Figure S2 ). 253 during the evolutionary process of AY46 accession.
254
A substantial sequence length is believed to be required in a robust phylogenetic analysis due to the 255 lower nucleotide substitution rates in chloroplast genomes than those in nuclear genomes (Wolfe et al., 1987;  256 Khakhlova and Bock, 2006) . Therefore, the complete chloroplast genome sequence is beneficial for exploring 257 the phylogenetic relationship of angiosperms to acquire more comprehensive information (Kim et al., 2015) . Aegililops tauschii chloroplast genomes.
Figure 5
Phylogenetic tree constructed based on the complete chloroplast genomes of 17
Aegililops tauschii accessions by maximum likehood (ML) method.
Bootstrap support values (<50%) were hided. The phylogenetic tree resulting from analysis of 135 984 bp in the alignment length of chloroplast genomes with all gap positions removed, including long stretches of the same nucleotide, short sequences appearing in opposite orientation and some sequences consisting short repeats.
Figure 6
Phylogenetic tree constructed based on the complete chloroplast genomes of 99
Triticeae accessions by maximum likehood (ML) method.
The phylogenetic tree resulting from analysis of 131 116 bp in the alignment length of chloroplast genomes with all gap positions removed, including long stretches of the same nucleotide, short sequences appearing in opposite orientation and some sequences consisting short repeats. 16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16 
